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Most of the nutritional requirements
for swine have been fairly well established.
If one knows these requirements and the
amount of each of the nutrients available
from the ingredients used, then, by a ser-
ies of mathematical calculations it is poss-
ible to formulate a ration.
Corn contains from 7 to 10 per cent pro-
tein' and this protein, except in the case of
Opaque 2 (hi -lysine) corn, is deficient in
many of the amino acids required by hogs.
Therefore, the quality (amino acid balance)
of this protein is poor.
When choosing a premix, it is import-
allt to lmow its 'level of vitamins and trace-
minerals. Once the ingredients for the
ration are selected it is important that a
ttlorough job of mixing is accomplished.
Corn is also deficient in many of the
IIlinerals and vitamins required by swine.
Therefore, to balance a swine ration in
\vhich corn is used as the source of energy,
~Te need to add: (1) a high -quality protein
source; (2) minerals; and (3) vitamins.
On -the -farm mixing of rations is not
necessarily the most economical approach.
Such factors as your nutritional 'know-how';
labor supply; price and availability of soy-
bean meal, vitamin and mineral sources;
volume of feed used; and mixing equipment
available must be evaluated.
If you are mixing your 'own rations you
must assume the responsibility for/meet-
ing the hog's nutritional requirements.
INTRODUCTION
The amount of mineral and vitamin
fortification necessary depends upon both
the weight of the pig and the protein source
or~ sources. For example, many of the min-
eral and vitamin requirements are reduced
(as a percentage of the ration) as the pig,
grows from birth to market weight. When
animal protein is included in the ration,
less mineral supplementation is usually
required than when all the protein comes
from plant sources. Sow rations need a
different level of vitamin and mineral
fortification than pig rations.
Balancing swine rations is largely a
matter of correcting the nutritional defi-
ciencies of the cereal grain serving as the
primary source of energy. Yellow corn
is the main cereal grain used in Midwest
swine rations.
SAMPLE FORMULATION
A procedure for balancing a ration is
shown in this bulletin. The necessary calcu-
lations are made and the answers entered on










To simplify some of the calculations,
assume that we are formulating a ration
for a 150 pound hog. We will use ground
yellow corn, soybean meal (44 per cent
protein), dicalcium phosphate, limestone,
trace -mineralized salt and a vitamin
premix.
ADJUSTING THE PROTEIN
The recommended protein level for a
150 pound hog is approximately 14 per cent
(Table 1). The first step in balancing the
ration is to determine what combination of
ingredie:r:tts should be used to establish the
correct protein level. Corn and soybean
meal are the only two protein-containing
ingredients in the ration. Therefore,
a determination of the ratio of these two
ingredients which will c0nstitute a 14 per
cent protein ration must be made. Either
of the following procedures can be used:
A. By the Pearson Square
9 (% protein 30 parts corn
in corn) (44 minus 14)
~14 (% protein"' ,/ /'
desired)
44 (& ./. ----:./ ~5/0 protein In parts
soybean meal) soybean meal
(14 minus 9)
To obtain the desired 14 per cent pro-
tein mixture, the following calculations
were made:
1. Subtract
14. 0% protein desired
- 9. 0% protein in corn
5 . 0 parts soybean meal needed
-2-
2. Subtract
44% protein in soybean meal
-14% protein desired
30 parts corn needed
To convert to 100 pound (or percent-
age) basis:
3. Add
5 . 0 parts SBM
+30. a parts corn
35. a total
4. Divide
30 ~- 35 = .857 x 100 = 85.7 lb corn per
100 Ib feed
5. Divide
5 ~- 35 = .143 x 100 ::z: 14.3 lb SBMper
100 lb feed
To add minerals and vitamins to this
ration and still maintain the 14 per cent
protein, the total amount of corn and soy-
bean meal needs adjustment to make
space for the minerals and vitamins.
We can estimate that we will be add-
ing approximately three pounds of minerals
and vitamins per 100 pounds of ration.
Therefore, if we reduce the corn by 3. 7
pounds and increase the soybean meal by
O. 7 pounds, and add three pounds of ill in -
erals and vitamins, we will have a total of
100 pounds of feed (82 Ib of corn, 15 lb of
SBM and 3 lb of vitamins and minerals)













x =Ibs corn, 9% protein
y :: lbs soybean meal, 44% protein
. 09x + .44y =14 lbs protein
x + y =97 Ibs corn and SBM
will contribute some calcium, we need to
know how much dicalcium phosphate will
be used before we can calculate the amouni'···
of additional calcium needed •
10. Add phosphorus
Expand the equations to eliminate x:
ADJU~TING THE MINERALS
To calculate the amount of calcium and
phosphorus contributed by the corn:
The next step is to calculate how much
calcium and phosphorus are contributed by
the corn and soybean meal. Then, it is a
matter of making up the differences between
these amounts and the r~commended levels
of these nutrients shown in Table 1.
. 60 phosphorus requirement (Table
1)
-.29 (step 10)
•31 Ib phosphorus needed
.20 (step 7)
+. 09 (step 9)
. 29 total phosphorus from corn and
SBM
Dicalcium phosphate contains 18 per
cent phosphorus (Table 2).
12. D.ivide the amount of phosphorus need-
ed by the per cent phosphorus in dicalcium
phosphate. .31 -:- .18 =1. 7 Ib dicalcium
phosphate needed.
11. Subtract
9x + 44y = 1400
9x + 9y = 873
35y = .527
Y = 15 (lb SBM)





6. Multiply. 01%, calcium in corn (Table
2), times 82 lb, corn in ration =0.008 =
O. 01 Ib calcium in the corn.
The dicalcium phosphate also contains
about 22 per cent calcium (Table 2).
13. Multiply
7. Multiply. 25%, phosphorus in corn
(Table 2), times 82 Ib, corn in ration =
.20 lb phosphorus in the corn.
To calculate the amount of calcium and
phosphorus contributed by the soybean meal:
•22 calcium in dicalcium phosphate
xl . 7 lb dicalcium phosphate
.374 =37 Ib calcium from dicalci-
urn phosphate
14. Add calcium
8. Multiply. 25%, calcium in SBM (Table
2), times 15 lb, SBM in ration = .0375
0.04 lb calcium in·the SBM.
9. Multiply. 60%, phosphorus in SBM
(Table 2), times 15 lb, SBM in ration =
0.09 lb phosphorus in the SBM.
.01 (step 6)
.04 (step 8)
+. 37 (step 13)
.42 total calcium
15. Subtract
The next logical step in balancing this
ration is to satisfy the phosphorus require-
ment. Since the phosphorus supplement
. 60 calcium requirement (Table 1)
-.42 (step 14)










Limestone contains 38 per cent cal-
cium (Ta,ble 2).
16. Divide the amount of calcium needed
by the per cent calcium in limestone .
. 18 -:- .38 = .5 lb limestone needed.
The salt requirement is about one-
half of one per cent of the ration (Table 2)
or . 005 times 100 pounds of ration. We
can add 1/2 pound of a properly formulated
trace -mineralized salt and meet the salt
and trace -mineral requirements. If the
trace -mineralized salt contains less than
1 per cent iron or less than 1 per cent
zinc, a trace-mineral premix should be
added.
ADJUSTING THE VITAMINS
The next step is to make up the vita-
min deficiencies in the ration. Good
quality yellow corn usually contains about
1000 IV of. vitamin A activity per pounds
However, the vitamin A activity of corn
varies considerably, depending upon
length of storage, method of drying and
other factors.
Since vitamin A is relatively inexpen-
sive' it is a common practice to assume
the com contains no vitamin A activity
and to add enough to satisfy the require-
ment. The minimum vitamin A require--
ment fO,r this ration is about 600 ill per
pound of ration. (Table 1).
17. ¥ultiply
600 times 100 (lb of ration) = 60, 000 IU
of vitamin A
needed.
We have no vitamin D contributed by
the corn or soybean meal. The minimum
vitamin D requirement for this ration is
about .. 60 ill per pound of ration (Table 1).
- 4-
18. Multiply
60 times 100 (lb of ration) =6, 000 IU of
vitamin 0
needed.
The minimum riboflavin requirement
for this ration is about 1 milligram (mg)
per pound of ration or 100 mg per 100 lb of
ration (Table 1). To calculate the amount
of riboflavin contributed by the corn and
soybean meal:
19. Multiply
•5 mg riboflavin per Ib corn (Table 2),
times 82 Ib, corn in ration, =i!. mg ribo-
flavin in the corn.
20. Multiply 1 II 3mg, riboflavin per lb SBM
(Table 2), times 15 lb, SBM in ration =
!2.-mg riboflavin in the SBM.
21. Add riboflavin
41 mg (step 19)
+19 mg (step 20)
60 mg total riboflavin
22. Subtract
100 mg riboflavin required per 100 Ib
- 60 (step 21)
40 'mg riboflavin needed
The same procedure is followed in
determining the amount of pantothenic
acid, niacin, and vitamin Bl2 to add to the
ration. Vitamin E is sometimes added at
the rate of 5to 10 ill ,per pound of ration.
One mg. alpha tocopherol acetate equals I
ill vitamin Ee The niacin present in
cereal grains is generally unavailable to
swine. Therefore, we should not give
credit for the niacin in corn.
The vitamin requirements given in










pound pre -mix per 100 pounds of ration
(6 lb pre-mix per ton of ration) would be:
----~-------------------------------------------------~-----------------------
This level of vitamin fortification will
more than meet the vitamin requirements
for the ration used in this example.
cases of severe stress on the hogs, or
when the ration is not fed within a few
days after mixing, 20 to 50 per cent more
vitamin fortification may be required.
PROCEDURE FOR ADDING VITAMINS
Vitamins are usually in a vitamin pre-
mix, which usually contains all the vita-
mins discussed above. If so, add enough
of the premix to meet at least the mini-
mum requirements for all of these vita-
mins. Care must be taken to insure an
adequate distribution of the vitamins in
the rationo It is generally advisable to
pre-mix the vitamin mixture with about
40 pounds of com or soybean meal before
dumping into a ton mixer.
An example of a vitamin premix





















Table 1. Nutrient requirements for swine (per pound of ration)~/
==============================================================================================================
Nutrient Unit
Starting, growing and finishing weight: .





































































































































































































a/ The vitamin requirements are based on National Research Council recommendations. They may be low, depending
upon natural sources of the vitamins used and the age of the feed.
b/ If Opaque -2 Corn is used the protein level may be lowered by approximately 2 percentage units.





Tryp- Cal- Phos- Vitamin Ribo- thenic Vitamin
Ingredient Protein Lysine tophan Fat Fiber cium phorus A flavin acid Niacin Choline B12
percent IU/lb milligrams per pound mcg/lb
Alfalfa meal (dehydrated) 17.0 0.8 0.4 2.5 27.0 1.30 0.23 100,000 5.5 13.5 20.0 680 14.0
Alfalfa meal (sun -cured) 13.0 0.5 0.2 1.5 33.0 1.20 0.20 10,000 4.0 8.0 9.0 300 -------
Barley 11.5 0.4 0.17 1.8 7.0 0.06 0.36 ------- 0.7 2.8 24.0 500 -------
Beet pulp, dried 8.0 0.6 0.1 0.5 21. 0 0.60 0.10 ------- 0.3 0.7 7.0 370 -------
Blood meal 80.0 6.9 1.1 1.0 1.0 0.28 0.22 ------- 0.7 0.5 14.0 300 -------
Brewers dry yeast 45.0 3.0 0.5 1.0 3.0 0.10 1.40 ------- 15.0 50.0 200.0 1,650 -------
Buttermilk, dried 32.0 2.4 0.5 5.0 0.3 1.30 0.90 ------- 12.0 13.0 3.8 800 8.3
Corn (yellow) 9.0 0.2 0.07 3.8 2.9 0.01 0.25 1,000 0.5 2.2 9.0 200 -------
Corn and cobmeal (yellow) 7.5 0.2 0.05 3.0 10.0 0.04 0.20 ------- 0.4 2.0 7.2 160 -------
Corn gluten feed 22.0 0.4 0.2 1. 5 11.0 0.30 0.70 -------- 1.0 5.8 30.0 500 -------
Cottonseed meal (solvent) 41.0 1.7 0.5 1. 5 13.0 0.15 1.10 ------- 2.0 6.5 20.0 1,200' -------
Distillers dried solubles 28.0 0.7 0.2 7.5 4.0 0.35 1.30 1,000 5.5 10.0 54.0 20 000 -------
Fish meal (menhaden) 60.0 4.8 0.7 7.5 1. 0 5.50 3.00 ..... _---- 2.1 3.8 25.0 1,300 85.0
Fish solubles (50% solids) 31.0 1.5 0.1 4.0 0.5 0.10 0.50 ------- 6.0 16.0 75.0 1,300 75.0
Linseed meal (solvent) 33.0 1 .1 0.5 0.5 9.5 0.35 0.75 ------- 1.3 6.4 20.0 700 -------
-.....]
Meat and bone meal 50.0 2.5 0.5 8.0 2.5 10.00 5.00 ------- 1.5 1.8 21.0 750 50.0
Meat meal 55.0 2.6 0.5 8.0 2.5 8.00 4.00 --_ .. _-- 1.6 2.0 23.0 850 55.0
Milo maize 9.0 0.2 0.1 2.5 2.7 0.02 0.27 ------- 0.4 3.8 18 .0 200 -..._----
Molasses, cane 3.0 0.0 0.0 0.50 0.05 ------- 1.0 17.0 16 .0 300 ------- ..
Oats 12.0 0.5 0.1 4.0 12.0 0.10 0.33 ------- 0.5 4.5 7 .5 423, -------
Oats, rolled, oat groats 16.0 0.5 0.2 5.5 2.0 0.05 0.40 ------- 0.8 6.0 3.7 500 -------
Skim milk, dried 33.0 2'.5 0.45 0.5 0.0 1.25 1.00 ------- 9.0 15.0 5.0 500 25.0
Soybeans 38.0 2.4 0.55 17.5 5.0 0.25 0.58 ------- 1.2 5.0 10.0 1,300 -------
Soybean meal (solv. , dehulled) 49.0 3.2 0.75 0.5 3.0 0.20 0.65 ------- 1. 2 6.0 9.5 1,300 -------
Soybean meal (solvent) 44.0 2.9 0.7 0.5 7.0 0.25 0.60 ------- 1. 3 6.0 12.0 L200 -------
Tankage 60.0 3.5 0.8 8.0 3.0 6.00 3.00 ------- 1.0 1.0 17.0 1,000 60.0
Wheat 12.5 0.3 0.16 1.5 2.4 0.05 0.35 ------ .. 0.4 4.1 24.0 490 -------
Wheat bran 14.5 1 0.6 0.27 3.0 11.0 0.10 1.15 --.----- 1.4 12.0 90.0 800 -------
Wheat middlings 15.5 I 0.7 0.23 4.0 7.0 0.05 0.80 ------- 1.8,· 10.0 40.0 800 -------
Whey, dried 12.0 1.1 0.2 0.5 0.0 0.90 0.70 ------- 13.0 21.0 5.0 1,100 10.0
Bone meal, steamed 24.0 12.0
Dicalcium phosphate 22.0 18.0
Defluorinated rock phosphate 32.0 18.0









Amount Protein Calcium Phos. Salt Vitamin Vitamin flavin thenic Niacin BI2
Ingredient lb lb lb lb Ib A IV D IV mg acid mg mg mcg
Corn f~ 7,p .01 .20 - - .4/1 lIt:) 'La.", )-
Soybean m,eal (44%) IS
"""
,~I(
.0' -.-... --- 1'1 9t} /RtJ--
,Sub-total 97 1~·11 '. t>S' ·Z9 ~ - 'tJ .:J 1~ 180,





Vitamin premix 0.3 1,24~t> 12JO{)() I~O J.{f'o 1;'~ bo ()
G.cand total IfJ'/) 1,/,0 .'1 .'0 ·S I~(M 'J.1tJ () () Ire 7Go 9~() 'I)()
I
Nutritive requirement/ ~{}t)a &Jfi/)() lOr) S-~()100 Ib IJI,()
./,t:J .,() .S' Gt>(J $00
Nutritive requirement/Ib /J!, t//, .,% ·,Z ..s-t :6 t:) c) ,;() I·t) 6'.Q .o,~ ~(J
~ The niacin present in cereal grains is generallyu.navailable to swine. 'Therefore, we should not give credit for













In the previous example discussed we
were formulating a complete ration by
starting with corn and adding, in order, a
protein source (soybean meal), dicalcium
phosphate, limestone, trace-mineralized
salt and a vitamin premix.
Another method for balancing a ration
is to formulate a supplement containing the
protein source and the necessary minerals
and vitamins. This supplement can then be
mixed with ground corn to make a complete.
ration or it can be fed free -choice with
shelled corn.
From Table lwe see that the protein
requirement, as a percentage of the ration,
declines as the pig gets heavier. For ex-
ample, the protein requirement for a 60
pound pig is 16 per cent and the requirement
for a 150 pound .hog is 14 per cent of the
ration. For the 16 per cent protein ration,
corn and a 40 per cent protein supplement
would be used in a ratio of 3.4 to 1. How-
ev.er, for the 14 per cent ration the ratio
would be approximately 5. 2 parts of corn to
one part of supplement. For a 12 per cent
ration the ratio would be 9. 3 parts of com
to one part of supplement.
Therefore, it is difficult to formulate
one supplement to meet the protein, mineral
and vitamin requirements for the pig from
50 pounds to market weight. Either the
ration will contain an excess of minerals
for the slnaller pig (which is harmful) or
else the mineral and vitamin levels will be
deficient for the heavier hog when the
supplement is "diluted" with corn to lower
the protein content of the ration.
The best alternative is to use one
supplement for pigs from 40 to 125 pounds
and another supplement from 125 pounds
to market weight.
A common method of formulating a
supplement is to multiply each of the min-
eral and vitamin additions in a complete
ration by five. These levels of minerals
and vitamins can be added to soybean
meal to make a "Grower Supplement" for
hogs weighing from 40 to 125 pounds.
Multiplying the mineral and vitamin
additions·in this Grower Supplement by
1. 5 will provide adequate mineral and
vitamin fortification of Soybean meal to be
used as a "Finisher Supplement" for hogs
from 125 pounds to market weight. The
mineral and vitamin additions discussed
above are shown in Table 3.
If the mineral and vitamin levels in
Columns 2 (Grower Supplement) and 3
(Finisher Supplement) of Table 3 are each
mixed with 44 per cent· soybean meal the
composition and calculated analyses of
these supplements would be as shown in
Table 4.
MIXING CORN AND SUPPLEMENTS
The same procedure as outlined on
page 2 can be used to find what ratio. of
corn to supplement is needed for a desired
protein level. Table 5 indicates the
recommended amounts of corn and supple-
ment for the various feeding periods.
Table 6 may be used for other supplements











Table 3. Mineral and vitamin additions to soybean meal for formulating swine supplements
==========================================================================================
Column 1 Column 2 Column 3
Complete ration Grower Finisher b
Supplement Y Supplement --./
Item Unit (100 lb.) (100 lb.) (100 lb.)
Minerals
Dicalcium phosphate lb 1.7 8.5 12.75
Limestone Ib 0.5 2.5 3.75
Salt (trace-mineralized) lb 0.5 2.5 3.75
Vitamin premix~ lb 0.3 1.5 2.25
==========================================================================================
~ The figures in column 2 are five times those in column 1, and represents the amount
contained in 100 pounds of the Grower Supplement to be fed from 50 to 125 pounds body weight.
b / The figures in column 3 are one and a half times those in column 2 and represent
the amount contained in 100 pounds of the Finisher Supplement to be fed from 125 pounds
to market weight •
c/ Each pound of vitamin premix should contain 400,000 ill vitamin A, 40,000 ill vitamin D,
400 mg riboflavin, 1600 mg pantothenic acid, 2400 mg niacin and 2 mg vitamin B12• This premix
may contain 1,000-2, 000 IU vitamin E (1 to 2 grams alpha tocopherol).
T"able 4. Composition and calculated analyses of grower and finisher supplements
==========================================================================================
Ingredient Unit Grower Supplement Finisher Supplement
percent percent
Soybean meal· (44%) 87.0 77.5
Dicalcium phosphate 8.5 12.75
Limestone 2.5 3.75
Salt, trace-mineralized 2.5 3.75
Vitamin premix 1.5 2.25
Total 100.0 100.0
Calculated Analysis:
Protein % 38.3 34.1
Calcium % 3.0 4.4
Phosphorus % 2.0 2.75
Salt % 2.5 _3.8
Vitamin A IU/lb 6,000 9,000
Vitamin D IU/lb 600 900
Riboflavin mg/lb 7.1 10.0
Pantothenic acid mg/lb 29.2 40.6
Niacin mg/lb 46.4 63.3
B12 mcg/lb 30 45
==========================================================================================
Table 5. Amount of corn and supplement needed per ton of ration for various weight groups
==============================================--===========================================




Grower Supplement (38.3%) lb





















Table 6. Amount of supplement of different per cent protein needed with com to
formulate rations of different levels of protein ~
=========================================================~===~=================~===
Percent
protein Percent p~otein in total ration:
in sup-
plement Item 11 12 13 14 15 16 17 18
Corn 1,846 1,769 1,692 1,615 1,538 1,462 1,385 1,308
35 Supplement 154 231 308 385 462 538 615 692
Ratio!V 12:1 7.7:1 5.5':1 4.2:1 3.3:1 2 0 7:1 2.3:1 1. 9: 1
Com 1,852 1,778 1,704 1,630 1,556 1,481 1,407 1,333
36 Supplement 148 222 296 370 444 519 593 667
Ratio 12.5:1 8.0:1 5.8:1 4.4:1 3.5:1 2.9:1 2.4:1 2.0:1
Corn 1,867 1,786 1,714 1,643 1,571 1,500 1,429 1,357
37 Supplement 143 214 286 357 429 500 571 643
Ratio 13.0:1 8.3:1 6.0:1 4.6:1 3. 7:1 3.0:1 2.5:1 2.1:1
Corn 1,862 1, 793 1, 724 1,655 1,586 1,517 1,448 1,379
38 Supplement 138 207 276 345 414 483 552 621
Ratio 13. 5:1 8.7:1 6.2:1 4.8:1 3.8:1 3.1:1 2.6:1 2.2:1
Corn 1,867 1,800 1,733 1,667 1,600 1,533 1,467 1,400
39 Supplement 133 200 267 333 400 467 533 600
Ratio 14. 0:1 9.0:1 6.5:1 5.0:1 4.0:1 3.3:1 2.8:1 2.3:1
Corn 1,871 1,806 1,742 1,677 1,613 1,548 1,484 1,419
40 Supplement 129 194 258 323 387 452 516 581
Ratio 14.5:1 9.3:1 6.8:1 5.2:1 4 ~\2:1 3.4:1 2. 9:1 2.4:1
Corn 1,875 1,812 1,750 1,688 1,625 1,562 1, SOD 1,438
41 Supplement 125 188 250 312 375 438 500 562
Ratio 15.0:1 9.6:1 7.0:1 5.4:1 4.3:1 3.6:1 3.0:1 2.6:1
Corn 1,879 1,818 1,758 1,697 1,636 1,576 1,515 1,455
42 Supplement 121 182 242 303 364 424 485 545
Ratio 15.5:1 10.0:1 7.3:1 5.6:1 4.5:1 3. 7:1 3.1:1 2. 7:1
Corn 1,882 1,824 1,765 1,706 1,647 1,588 1,529 1,471
43 Supplement 118 176 235 294 353 412 471 529
Ratio 15.9:1 10.4:1 7.5:1 5.8:1 4. 7:1 3.9:1 3.2:1 2. 8:1
Corn 1,886 1,829 1,771 1,714 1,657 1,600 1,543 1,486
44 Supplement 114 171 229 286 343 400 457 514
Ratio 16.5:1 10. 7:1 7.7:1 6.0:1 4.8:1 4.0:1 3.4:1 2.9:1
Corn 1,889 1,833 1,778 1,722 1,667 1,611 1,556 1,500
45 Supplement 1 11 167 222 278 33'3" 389 444 500
Ratio 17.0:1 11.0.1 8.0:1 6.2:1 5.0:1 4.1:1 3.5:1 3.0:1
---~-----------~----------~--------------------------------------------------------------~-----~-------------~---------------------------------------------------------~~/ Com fi~red at 9. 0 per cent protein
!?/ Pounds of corn per pound of supplement
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